Abstarct Poly(phenylquinoline)-block-poly(ethylene glycol)(PPQ-b-PEG) rod-coil block copolymers possess the self-assembly behavior in selective solvents. The copolymers in the mixed solvents of V(trifluoroacetic acid, TFA)︰V(dichloromethane, DCM)＝1︰1 can self-assemble into polymer hollow microspheres with diameters of a few micrometers. The polymer hollow microspheres are monodisperse, and the diameters of them increase with an increased polymerization degree of the PPQ rigid-rod block. The solution concentration has no effect on the microsphere diameter, but spherical surface shows burrs when the solution concentration is too low. It has been found that the obtained dilute solution has the strongest absorption peak at 376 nm and strongest emission peak at 604 nm by the spectroscopy analysis.
Self-assembly of macromolecules is a new fast developing research field in recent years. So far it has been known that many different forms and ordered functional nanometer materials, nanometer structure materials and ordered porous materials are obtained by self-assembly principle. Additionally, self-assembly of macromolecules can be used in the fabrication of nanometer etching pattern and photonic crystals [1] . In the research field, the investigation of micellization behavior of block copolymers in selective solvents has been widely and profoundly carried out. Polymer micells are good medicine carriers of transport and target [2] [3] [4] , and can be used as "nanometer reactor" which can obtain monodisperse metallic particles, semiconductor nanometer particles and nanometer crystals [5, 6] . Stable polymer micells in the aqueous phase can be used in sewage disposal and environment decontamination [7] . Rod-coil block copolymers are a kind of latemodel block copolymers. Owing to its particularity in molecular structure, rod-coil block copolymers have both liquid crystalline nematic phase of rigid rod and block copolymer characteristics, and can self-assemble into an ordered periodic structure by noncovalent forces. Changing the compositions and types of solvents, it has been observed that rod-coil copolymers self-assemble into polymer micells with multishapes [8] .
Jenekhe et al. reported on the self-assembling behavior of rod-coil diblock copolymers consisting of poly (phenylquinoline) (PPQ) as the rod block and polystyrene (PS) as the coil block. It was observed that they aggregated in the form of hollow spheres, lamellar, hollow cylinders, and vesicles in a selective solvent for the rod segment [9] . In a further study, the authors observed that these rod-coil copolymers in a se-lective solvent for the coil segment self-assemble into hollow spherical micelles with diameters of a few micrometers, which subsequently self-organize into a 2-dimensional hexagonal superlattice [10] . As far as we know, many ordered molecular aggregates with stable shapes and structures in nanoscale and microscale dimensions which include 2-dimensional assemblies (lamellas, ribbons, fibres, etc.) and 3-dimensional assemblies (spheres, columnars, alveolates, mushrooms, etc.) have been obtained through self-assembly of rod-coil block copolymers [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] . Due to great interest in the optically and electronically active properties of highly conjugated and stiff rodlike molecules [22, 23] , the study of rod-coil copolymers based on conjugated rods is very active [15] [16] [17] [18] [19] [20] [21] , and it is important to obtain special physical properties of supramolecular materials.
In this paper, a new kind of poly (phenylquinoline)-block-poly(ethylene glycol) (PPQ-b-PEG) rodcoil block copolymers containing PPQ as the rod block and the PEG as the coil block is designed and synthesized . PPQ-b-PEG is done using the mixed solvents of V(trifluoroacetic acid, TFA)︰V(dichloromethane, DCM)＝1︰1, which subsequently acquires dilute solution (1 mg·mL The preparation of PPQ-b-PEG: Firstly, methoxy-PEG (M n ＝2000, Aldrich) reacts with succinic anhydride, and methoxy-PEG-carboxylic acid (mPEG-COOH) is obtained. Then the mPEG-COOH is functionalized by reacting with 4-aminoacetophenone in the alkalescence environment of N-hydroxy succinamide and dicyclohexyl carbodiimide. Subsequently the ketone methylene-terminated PEG (mPEG-CONHPh-COCH 3 ) is obtained. PPQ-b-PEG block copolymers are synthesized by copolymerization of 5-acetyl-2-aminobenzophenone with mPEG-CONH-Ph-COC-H 3 . The block copolymers are characterized by 1 HNMR (δ, 2.5-2.6, 2.9, 3.37, 2.8, 3.6, 8.0, 8.4, 9.0) and IR (cm −1 ,1730, 1641, 3376, 1344, 1026).
1.2 Preparation of polymer microspheres through self-assembly PPQ-b-PEG is placed in the mixed solvents of V(trifluoroacetic acid, TFA) ︰ V(dichloromethane, DCM) = 1︰1, which subsequently becomes the dilute solution (1 mg·mL −1 ). When the PPQ-b-PEG is dissolved completely, 0.1 mL solution of it is fetched with pipette and cast on glass slides, and then the film is obtained through volatilizing solvents completely at room temperature.
Characterization
Ultraviolet-visible spectrum was drawn on a Varian Cary 1E ultraviolet-visible spectrophotometer. Fluorescence spectrum was drawn on an RF-5301PC fluorescence spectrometer (Japan). The shapes of polymer microspheres were observed on an OLYMPUS BHS-5719 polarizing microscope (PM). The micrographs and average grain diameter of polymer microspheres were obtained by a EDAX-650 scanning electron microscope (SEM). The dispersion coefficient of grain diameter is
where δ is a standard variance, d i is a single grain diameter, d is an average grain diameter, and n is the grain amount (n=100).
Results and discussion
2.1 The mechanism of the self-assembly of PPQ-b-PEG in TFA/DCM There are many reports on the mechanism of the self-assembly of block copolymers. It has been reported that the peculiar interaction between polymers, solubility of blocks, relative quality fraction of different blocks, molecular chain length of copolymers, effects of solvents and additives, temperature dependence, chemical reaction and adjustment of medium environment have important effects on polymer mi-
